
SSEECCTTIIOONN FFIIVVEE MITIGATION STRATEGY

United States Virgin Islands 5-1
Territorial Hazard Mitigation Plan Update
Final Draft, April, 2011

Section Five is divided into the following seven subsections:

 5.1 IFR Requirement for Mitigation Strategy
 5.2 Summary of the Risk and Capability Assessment
 5.3 Analysis of Mitigation Strategy
 5.4 Goals and Objectives
 5.5 Identification of Mitigation Actions
 5.6 Evaluation and Prioritization of Mitigation Actions
 5.7 Implementation of Actions

55..11 IIFFRR RREEQQUUIIRREEMMEENNTT FFOORR MMIITTIIGGAATTIIOONN SSTTRRAATTEEGGYY
Section §201.4(c)(3) of the IFR states that “[to be effective, the plan must include] the State’s blueprint for
reducing the losses identified in the risk assessment.”
The IFR includes three specific requirements that relate to the development of a Mitigation Strategy for the
US Virgin Islands:
 Hazard Mitigation Goals per Requirement §201.4(c)(3)(i): “[The State shall include a] description of

State goals to guide the selection of activities to mitigate and reduce potential losses.”
 Mitigation Actions per Requirement §201.4(c)(3)(iii):  “[State plans shall include an] identification,

evaluation, and prioritization of cost-effective, environmentally sound, and technically feasible mitigation
actions and activities the State is considering and an explanation of how each activity contributes to the
overall mitigation strategy.”

 Funding Sources per Requirement §201.4(c)(3)(iv): “[The State mitigation strategy shall include an]
identification of current and potential sources of Federal, State, local, or private funding to implement
mitigation activities.”

55..22 SSUUMMMMAARRYY OOFF TTHHEE RRIISSKK AANNDD CCAAPPAABBIILLIITTYY AASSSSEESSSSMMEENNTT
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The overall risk assessment methodology utilized in this Plan Update is the same that as was utilized in the
2008 Plan. It is consistent with the process and steps presented in FEMA Publication 386-2, “State and
Local Mitigation Planning How-To Guide, Understanding Your Risks—Identifying Hazards and Estimating
Losses” (FEMA 2001) and utilizes a risk assessment methodology similar to HAZUS-MH.

The results of the hazard identification process and discussions with VITEMA, and particularly the Island
Hazard Mitigation Committees revealed that drought, rain-induced landslides and wildfire needed to be
considered in this Plan Update, along with revisiting the other hazards that were addressed in the 2008
Plan. It should be noted that data sets for conducting vulnerability assessments for these new hazards are
not readily available (frequency of occurrence; magnitude and damages associated with historical events).

The lack of accurate historical data prevented the CIPA consultant team from conducting a detailed and
verifiable assessment for these hazards and necessitated using different estimation techniques. Hazard
overlays were performed to identify the number of buildings in hazard susceptibility zones identified on
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newly created maps for these hazards. Hence, the vulnerability assessments for the new hazards provide
only a rough estimate of the built environment that is exposed to these hazards.

A summary of the findings of the Risk Assessment for the 2011 Plan Update were presented to VITEMA at
a meeting on March 24, 2011 and subsequently to the Island Hazard Mitigation Committees on March 30,
2011. The risk assessment served as a foundation for the deliberations of the Committees in formulating a
mitigation strategy for this Plan Update.

As a result of variation in values of Real Property over the past three years the Estimated Losses that would
occur as a result of natural hazard events also fluctuated. To illustrate the impact that the reevaluation of the
property values has upon the Loss Estimates the following matrix is provided. Table 5.1 demonstrates the
differences in the Loss Estimates between the 2008 Plan and the 2011 Plan Update. A summary is provided
for each major island in the Territory.  The values presented in this matrix are painted in broad strokes with
the intent to furnish a synopsis only of the changes in estimated losses included in this Plan Update.

TABLE 5.1 Hazard-by-Hazard Comparison of Loss Estimates of 2008 Plan and 20011 Plan Update

Island 2008 Plan Update 2011 Plan Update Difference (+ / -)

St. Thomas
Drought N/A N/A N/A
Earthquake 4.3 B 5.7B 1.4B
Riverine Flooding 680.9 M 1.1B 419.1M
Coastal Flooding 164.2 M 203M 38.8M
Hurricane 1.8B 3.5B 1.7B
Rain-Induced Landslide N/A 1.3B N/A
Tsunami 1.1 B 1.3B .2B
Wildfire N/A 637M N/A
St. Croix
Drought N/A N/A N/A
Earthquake 3.3 B 4.8B 1.5B
Riverine Flooding 284.5 M 818M 533.5B
Coastal Flooding 186.4 M 92M 0
Hurricane 1.5 B 2.1B 94.4M
Rain-Induced Landslide N/A 208B N/A
Tsunami 363.2 M 959M 595.8M
Wildfire N/A 146M N/A
St. John
Drought N/A N/A N/A
Earthquake 531. 9 M 562.4M 30.5M
Riverine Flooding 64.2 M 65.3M 1.1M
Coastal Flooding 58.3 M 71.5M 13.2M
Hurricane 242.9 M 255.3M 12.4M
Rain-Induced Landslide N/A 123.2M N/A
Tsunami 109.9 M 144.7M 34.8M
Wildfire N/A 71M N/A
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The estimated losses presented above consider all vulnerable properties of the Territory, residential,
commercial, and governmental critical facilities. The hazard mitigation strategy developed by the Island
Mitigation Committees are congruent with the assessment of risk as detailed in Section Four of the this Plan
Update. The Territorial Mitigation Strategy addresses the vulnerability of the building stock and critical
facilities and infrastructure.  The Mitigation Strategy of the Plan Update focuses on the potential risk of the
Territory and presents a strategy for mitigating possible loss due to a hazard event as offered in the Risk
Assessment providing a strong congruency between the two in this Plan Update.

55 .. 22 .. 22 SS UU MM MM AA RR YY OO FF TT HH EE CC AA PP AA BB II LL II TT YY AA SS SS EE SS SS MM EE NN TT
Having experienced several devastating natural hazard events, the Government of the US Virgin Islands is
cognizant of the magnitude of damage that can be inflicted on property and also the loss of life from natural
hazards.  It is, therefore, the desire of the government and its agencies to prepare for, and mitigate, the
potential damage that could be caused by these hazard events.

However, the Capacity Assessment demonstrates that even though committed to hazard mitigation, the full
implementation of the hazard mitigation strategy as presented in the 2008 Plan is not possible. Very few of
the programmatic and island specific mitigation actions have been implemented over the past three years
and a more realistic strategy will be required for the 2011 Plan Update.

Under the present and anticipated near term financial conditions for the US Virgin Islands government,
adequate operating budgets to implement hazard mitigation actions will be severely constrained. In the case
of retrofitting critical facilities or undertaking structural mitigation projects, the financial reality over the next
three years, implies a heavy reliance on Federal funding sources.  VITEMA, DPNR and DPW are the key
governmental agencies that have the primary responsibility for the implementation of Hazard Mitigation in
the Territory. Each agency presently has numerous unfilled positions making full compliance with program
mandates untenable.  The lack of essential personnel and insufficient experience exacerbates compliance
and enforcement of existing programs and regulatory requirements. Given the budgetary constraints of the
territorial government and the uncertainty of future general revenues, each of these agencies has a need for
additional staffing to be able to address the full range of goals, objectives and actions included in the 2008
Plan. In summary, both human resource capacity issues and limited funding for both programmatic and hard
mitigation projects over the next few years will severely constrain broad implementation of the Territorial
hazard mitigation strategy.

55..33 AANNAALLYYSSIISS OOFF MMIITTIIGGAATTIIOONN SSTTRRAATTEEGGYY IINN 22000088 PPLLAANN
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The process of reviewing Mitigation Goals and Objectives involved all members of the Hazard Mitigation
Steering Committee and three Island Hazard Mitigation Committees. The review of the Goals and
Objectives was made with a realistic understanding of the limited existing and anticipated capacity of
VITEMA to implement the hazard mitigation strategy over the next Plan implementation cycle.

The Committees came to consensus that the Goals and Objectives of the 2008 Plan continued to be a
viable overall framework for the Territory’s mitigation strategy and did not seek to change any language from
the 2008 Plan. However, the Committees did agree to postpone implementation of any mitigation actions
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associated with Goal 2: Integrate Hazard Mitigation and Sustainable Development principles into
ongoing Government Operations and Long Term Planning.

The Committees had key concerns that led to postponing Goal 2. The primary concern being the limited
technical and financial capacity at VITEMA to meet the human resource requirements for inter-agency
coordination so critical to implementing any actions associated with this important goal.

55 .. 33 .. 22 RR EE VV II EE WW OO FF MM II TT II GG AA TT II OO NN AA CC TT II OO NN SS
The programmatic mitigation actions from the 2008 Plan Update were reviewed and then discussed at the
March 30, 2011 via a teleconference meeting with all of the Island Hazard Mitigation Committees. The
consensus of the participants was to drastically reduce the number of programmatic mitigation actions.

The review of these actions with the Hazard Mitigation Committee resulted in a removal of nineteen (19)
programmatic actions. Programmatic actions were reduced from thirty-one (31) as identified in the 2008
Plan to just twelve (12) in this Plan Update (2011).

As noted in Sections 5.3.1 and 5.2.2 above, the reduction reflected a realistic assessment by VITEMA and
the islands Hazard Mitigation Committees of the limited technical and financial capacity to implement hazard
mitigation actions over the next few years, particularly those requiring extensive interagency coordination. It
was therefore collective determined to remove all of the programmatic actions associated with Goal 2 from
the 2011 Plan Update. The programmatic mitigation actions remaining in the 2011 Plan Update were
considered by the Committees to be ones that VITEMA could make progress on with the current human
resources and anticipated operating budgets.

A more extensive process was followed for the development of island specific mitigation actions.
Recommendations for hazard mitigation actions was one of the important outcomes of public information
workshops held on St. John, St. Croix, and St. Thomas on February 2, 3, and 4, 2011, respectively. These
workshops provided valuable insight into the desires and concerns of the public relating to existing hazard
mitigation actions.

The teleconference held on March 30, 2011 with representatives of the three committees was essential to
evaluate each of the existing or new hazard mitigation action items. First, each action was reviewed and
evaluated to determine if it was completed, some progress had been made, or if should be removed or
modified due to changed circumstances. The specific language of the action was considered to determine if
the action was still valid. The CIPA consultant team facilitated the ranking process by explaining a simple
ranking protocol of high, moderate or low priority to rank each remaining or newly proposed mitigation action
during the virtual teleconference meeting. Committee members were asked to prioritize each mitigation
action on the basis of the action’s potential for loss reduction and to consider all the evaluation criteria
included in the STAPLEE criteria. These considerations include:

 S for socially acceptable
 T for technically feasible
 A for administrative (having the capability and capacity to undertake the action)
 P for politically acceptable
 L for legal (having the legal authority to implement the action)
 E for economic (stressing adequate funding to implement the action)
 E for environment (understanding positive and adverse impacts of the action)
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It is important to note that there has been some, albeit limited, progress in the implementation of past plan
actions. Having public sector representation in all three Island Hazard Mitigation Committees was vital in
determining which of the mitigation actions from the 2008 Plan had been fully or partially implemented. The
major successes to report include:

 STJ-1: localized flooding problem on Westin Hotel property and adjacent public road resolved by
instillation of properly sized culverts;

 STJ-3: localized flooding at the lower end of Carolina Gut at Little Plantation partially resolved by
installation of pumps; however remains valid as a high priority;

 STJ-4: hydrological study of Coral Bay watershed to propose technically feasible and cost-effective
solutions to flooding problems in Coral Bay completed using NOAA funding;

 STX-2: Phase I improvements to drainage basin north of Estate Williams Delight completed that
have relieved highway flooding problems; however, new mitigation task recommended by
Committee to evaluate potential re-routing of floodwaters around Estate Williams Delight;

 STX-4: Drainage improvements to increase capacity and improve stormwater flows have
addressed the majority of flooding issues at Mon Bijou Estate;

 STX-16: The Richmond Storage Tank has been hardened to withstand hurricane-strength winds;
however, the mitigation action is retained as the Recovery Hill tanks has not been hardened yet;

 STX-22: Storm drainage improvements at Pearl Larsen School have been completed;

 STT-7: Phase II sidewalk/road improvements downtown shopping district completed with FHA
funding;

 STT8: Drainage improvements on Rt. 32 to Red Hook Road (East End Café to Ferry Terminal
completed;

For further discussion as to specific actions that were completed, deleted or deferred, please refer to
Section 6.6 of the Plan Update and to Appendix D. . Appendix D presents a matrix that provides an
overview of all mitigation actions included in the 2008 Plan that were either completed, removed or remain
valid.
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44 GGOOAALLSS AANNDD OOBBJJEECCTTIIVVEESS
The Mitigation Strategy includes a series of proposed mitigation actions based on goals and objectives
established as part of an overarching hazard mitigation framework for the US Virgin Islands. As used in this
Plan, these key terms are defined as follows:

 Goals: Broad policy statements, to be achieved through the implementation of specific objectives.
They served as the framework for obtaining the desired results over the long-term planning
horizon.

 Objectives: Specific steps to support, correspond and define a path on how to attain the desired
goals and lead to their implementation.

 Actions: Efforts that seek to reduce or eliminate risk (see Appendix H).  Actions can be grouped
into two broad categories:

 Programmatic or “soft” mitigation actions implemented through legislation, regulations or
programs that operate on a Territory-wide level. One good example of programmatic actions
is strengthening engineering specifications that address hazard risk reduction in the design
and construction of public and private roads.

 Projects that are designed and constructed to eliminate or reduce future disaster damages.
Projects can include personal property and natural resource protection.

55 .. 44 .. 11 II DD EE NN TT II FF II CC AA TT II OO NN OO FF GG OO AA LL SS AA NN DD OO BB JJ EE CC TT II VV EE SS
The Strategy for the Plan Update has not fundamentally changed since the 2005 and 2008 plans. In 2004
and 2005, VITEMA identified four (4) goals and several related objectives based on the risk assessment and
capability assessment. Both the findings of the risk assessment and capability assessment have not
changed significantly in the past three years. Therefore, it was not considered necessary to develop new
goals and objectives.

It is important to note that the process of developing the goals and objectives in the previous Plan also
involved a review of multi-hazard and hazard specific mitigation plans previously prepared for the US Virgin
Islands, including:

 Phase 4 Report, Earthquake Hazards Reduction Plan, Geoscience Associates, for VITEMA,
funded by FEMA grant EMA-K-86-0055 (1987);

 Natural Hazard Mitigation Plan for the US Virgin Islands, David Brower, Esq. and Timothy Beatley,
Ph.D., for VITEMA (1988),

 Mitigating the Impacts of Natural Hazards in the US Virgin Islands, Island Resources Foundation,
for VITEMA (1995);

 Mitigating the Impacts of Natural Hazards in the US Virgin Islands, Island Resources Foundation,
for OMB (1999); and
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 Virgin Islands Flood Hazard Mitigation Plan, Island Resources Foundation for VITEMA, funded by
FEMA FMA grant (2000).

These plans provided, and continue to provide, a sound set of guiding principles for developing and
implementing hazard mitigation actions in the US Virgin Islands.
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GOAL 1: REDUCE THE NEGATIVE IMPACTS OF NATURAL HAZARDS ON RESIDENTS AND
PROPERTY

Background

A fundamental guiding principle of the Territory that is indicated consistently in the past planning efforts is to
eliminate or reduce human loss and suffering resulting from natural disasters. This protection extends to
both residents of, and visitors to, the Islands. As demonstrated in Section Four, much of the existing
development in the US Virgin Islands is already at substantial risk to natural disasters:

 Developments are located in high-hazard prone areas;
 Structures have been constructed in natural drainage guts; and
 Many buildings have been constructed in hillside areas without adequate attention to the potential

for severe earthquake damages.

However, development pressures in recent years have substantially damaged many important elements of
the natural environment.  This activity further threatens continued destruction in the future, particularly
during hazard events. Preserving ecological integrity involves limiting the degradation of the environment
and natural systems such as wetlands, floodplains, coral reefs, sea grass beds, and mangrove swamps.

Protection of the natural environment of the US Virgin Islands is important and consistent with hazard
mitigation. So is the protection of properties, particularly those that are at risk and are considered to be
repetitive and severe repetitive loss properties. This goal, and particularly objective 1.1 and 1.2, are
consistent with the goals of FEMA’s SRL, FMA, and Repetitive Flood Claim programs. Specific actions in
highlighted under Objective 1.1, focus on “hard” or “structural” actions that focus on minimizing repetitive
losses, while the programmatic actions highlighted under Objective 1.2 focus on educational outreach in
which the repetitive loss program is included.

Under this Goal and the pursuant objectives, the USVI has identified specific actions in the Plan Update for
mitigating repetitive losses. These specific actions, as outlined in Territory and island specific actions,
contribute to meeting the Territory’s requirements for increased federal funding under the SRL.

Objectives
1.1 Protect existing development from future hazard events

1.2 Increase the awareness and understanding of residents and the private sector to the principles of
hazard mitigation

1.3 Preserve, enhance, and restore features of the natural environment that have hazard mitigation
benefits
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GOAL 2: INTEGRATE HAZARD MITIGATION AND SUSTAINABLE DEVELOPMENT
PRINCIPLES INTO ONGOING GOVERNMENT OPERATIONS AND LONG TERM PLANNING
INITIATIVES TO REDUCE THE VULNERABILITY OF FUTURE DEVELOPMENT

[NOTE: This Mitigation Actions associated with this Goal are postponed during the 2011 Plan Cycle
owing to VITEMA’s capacity issues, including both human and financial resources, to undertake
actions that will require extensive inter-agency coordination over the next three years]

Background

There is a direct correlation between hazardous development patterns and the post-disaster emergency and
recovery expenses that must be assumed by the public sector. If buildings and infrastructure were not
located in a hazardous area, there would be little or no need to expend public funds to rebuild and restore
them. The expense of sheltering, rescue and other emergency response functions would be greatly reduced
if people and development were kept out of harm’s way in the first place. Future growth and development in
the Islands is inevitable and may provide short term benefits for a localized economy, but it need not occur
in ways that place people and property at risk and burden all the resources of the Territory. US Virgin
Islands, like many of the small, island nations in the Lesser Antilles, must create a more sustainable future
that addresses environmental, social and economic health.

Another of the guiding principles of the Territory is that the most cost effective way to implement hazard
mitigation throughout the US Virgin Islands is to better integrate hazard mitigation in the subdivision and
development review and the land use planning processes. The intent is that all new development be
carefully managed and planned so that natural hazards are avoided – or where they cannot be avoided that
their impacts are minimized. While it can be quite costly to correct past mistakes with respect to
development in hazardous locations, there exists a broad range of opportunities to prevent future
development from occurring in ways that make it vulnerable to natural hazards.

Environmentally sensitive areas are frequently subject to the effects of natural hazards. Thus, by limiting
development in these locations, environmental protection and risk reduction objectives are achieved
simultaneously. It is also important to note that tourism is a key element of the local economy.  A healthy
tourism economy cannot thrive and grow unless prospective tourists perceive the Islands as a safe place in
which to visit and vacation. However, continued viability of the tourist economy also depends on the ability
of the Territory to preserve the beauty and natural features that attract people in the first place. Obvious
elements of this attraction include the beaches, green vegetated hills, the blue waters, and coral reefs.

No mitigation actions are being proposed for Goal 2 in the 2011 Plan Update owing to VITEMA’s capacity
issues, including both human and financial resources, to undertake actions that will require extensive inter-
agency coordination over the next three years. However, the objectives listed below and the goal of
integrating hazard mitigation into land and coastal zone planning to build a more sustainable future is valid
and should be revisited during the next Update to determine whether Territorial resources are adequate to
re-engage in this important initiative.
Objectives
2.1 Ensure that hazard mitigation principles are incorporated into the development review process

2.2 Include hazard mitigation as a key element in long range planning efforts that address
comprehensive land use, natural resource management, and socio-economic issues
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2.3 Ensure that hazard mitigation design criteria are incorporated into the planning and engineering
design for future infrastructure improvements and major public sector investment projects
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GOAL 3:RAPIDLY RESTORE ESSENTIAL INFRASTRUCTURE, WITH UNINTERRUPTED
OPERATION OF CRITICAL FACILITIES AND CONTINUITY OF GOVERNMENT SERVICES
FOLLOWING A NATURAL HAZARD EVENT

Background

Just as private development is subject to damage and destruction from natural hazards, so are public
investments such as: schools, government buildings (whether owned or leased), public roads and streets,
airports, port facilities, and other public infrastructure such as electrical power generation and distribution,
and water and wastewater treatment plants.

These investments can be located, designed and constructed in ways that minimize their vulnerability.
Public roads can be located outside of the floodplains, be designed to minimize impacts to the floodplain, or
be elevated above predicted flood levels. Drainage systems can be designed to safely pass floodwaters
downstream. Efforts can also be made to correct for past mistakes, for example, retrofitting critical public
facilities so that they will better withstand high wind or earthquake events.

Objectives

3.1 Enhance capabilities of public agencies to ensure the continuity of government services following a
natural hazard event

3.2 Reduce the vulnerability of essential infrastructure and critical facilities
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GOAL 4; ENHANCE THE CAPABILITIES OF VITEMA AND THE GAR’S OFFICE TO
EFFECTIVELY ADMINISTER FEMA MITIGATION PROGRAMS

Background

A broad range of enhancements are possible in terms of increasing the Territorial capabilities to address
hazard mitigation. These recommendations have been cited in Section Three. The following objectives are
based on these recommendations. However, recognizing that limited resources must be prioritized, these
objectives focus on the areas where increased capabilities will have the most immediate effect during the
three year horizon for this Plan.

Many of the programmatic actions in this Plan Update focus on developing capabilities of VITEMA. The
identified actions focus on developing capabilities to gather data and implement management systems,
particular as they relate to increasing a repository of hazard data and repetitive loss properties.

VITEMA already has access, through FEMA, to some information concerning repetitive loss properties. It
also has access to information concerning property ownership and valuation. It is necessary to note that
some data which may be considered confidential or sensitive may prove critical for the effective
implementation of actions that pertain to the implementation of actions that require substantial economic
resources such as those identified for acquisition.

Specific actions that pertain to this goal and objectives focus on gathering information and building program
capabilities that are consistent with the goals of FEMA’s SRL, FMA, and Repetitive Flood Claim programs.
The pursuant actions identified in this Plan Update contribute to meeting the USVI requirement for increased
federal funding under SRL and FMA.

Objectives
4.1 Strengthen project implementation capabilities

4.2 Refine program administrative procedures

4.3 Demonstrate improvement in management of FEMA grants through application of
established performance standards
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55..55 IIDDEENNTTIIFFIICCAATTIIOONN,, EEVVAALLUUAATTIIOONN AANNDD PPRRIIOORROOIITTIIZZAATTIIOONN OOFF
MMIITTIIGGAATTIIOONN AACCTTIIOONNSS

55 .. 55 .. 11 II DD EE NN TT II FF II CC AA TT II OO NN OO FF MM II TT II GG AA TT II OO NN AA CC TT II OO NN SS
The mitigation actions focus on actions that VITEMA may take to reduce the impacts of natural hazards in
the Territory. The challenge to implement the Plan Update is the lack of technical and financial resources
within VITEMA to manage and coordinate the implementation of specific actions/projects – both “soft”
projects (education, training, etc.) and ‘hard” constructions projects (flood drainage, structural retrofit, etc.) –
with a variety of government agencies. A particular priority of VITEMA is to address the significant impact of
repetitive loss properties in the US Virgin Islands families, economy and property. A repetitive loss property
is a property that is covered by the NFIP insurance policy and are defined as single or multifamily residential
properties that have incurred flood –related damage for which four (4) or more claims payments of at least
$5,000.00 have been made, and which the cumulative amount of such claims payments exceed $20,000.00.
The Territory’s repetitive loss strategy is discussed in more detail in Appendix C.

An evaluation of the cost effectiveness of many of the mitigation actions identified in the Plan Update is
difficult to demonstrate and may not be practical for such a “strategic plan”. The quantification of costs
associated with “soft” actions and/or projects normally require the calculation of the utilization of internal
resources, either human and/or budgetary; while the quantification of benefits is more elusive. The identified
“hard” actions or projects, on the other hand, specify locations for structural projects (i.e. flood drainage
improvements in St. John) and may be quantified; however, the quantification of costs and benefits require
an in-depth engineering assessment to be performed. A formal Benefit-Cost Analysis, including the
calculation of a benefit/cost ratio, would be performed at a future date for any projects sent forward for
funding consideration under Federal programs.

Nevertheless, the potential for risk reduction or the relative cost effectiveness, environmental soundness
and technical feasibility and designation of action priorities for implementation were considered for this Plan
Update and are highlighted in the Mitigation Action Plan (Appendix I).

The USVI Territorial Hazard Mitigation Plan includes four separate but related Action Plans presented in
Appendix I.  Below the Programmatic and Island specific mitigation actions are presented:

Programmatic mitigation actions applicable for the entire USVI Territory (numbered as USVI-#);

(1) Prioritized mitigation actions for St. Croix (numbered as STX-#);

(2) Prioritized mitigation actions for St. Thomas (numbered as STT-#);

(3) Prioritized mitigation actions for St. John (numbered as STJ-#).

55 .. 55 .. 22 EE VV AA LL UU AA TT II OO NN AA NN DD PP RR II OO RR II TT II ZZ AA TT II OO NN OO FF MM II TT II GG AA TT II OO NN AA CC TT II OO NN SS
Following the identification of each proposed programmatic and island-specific mitigation actions, VITEMA
Steering Committee prepared a preliminary list of mitigation actions for consideration to each of the three
Island Hazard Mitigation Committees. The programmatic and island specific committees were reviewed,
evaluated and prioritized at the teleconference meeting held on March 30, 2011. Each proposed mitigation
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action was reviewed and, where necessary, amended, deleted from consideration, and in several instances
alternative mitigation actions were developed by Committee members.

Each island mitigation action was then further evaluated.  Each action was reviewed based on the
examination of the available resources versus the potential benefits of each action on reducing risks to the
residents and property in the Territory.  A simple ranking criterion was utilized for evaluating the potential for
loss reduction.

Potential for Loss Reduction

 “H” which represents the highest relative potential for loss reduction;

 “M” which represents moderate relative potential for loss reduction; and

 “L” representing the lowest relative potential for loss reduction.

The programmatic and island specific actions were then prioritized using a simple voting technique. Each
member of respective Committees voted on the priority of actions that should be included in the plan. The
Voting procedure was based on consensus, which differed from the voting technique utilized in the 2008
Plan Update. The tables below reflect the evaluation of loss reduction potential as well as the prioritization of
island specific hazard mitigation actions:

55 .. 66 .. 22 II DD EE NN TT II FF II CC AA TT II OO NN ,, EE VV AA LL UU AA TT II OO NN AA NN DD PP RR II OO RR II TT II ZZ AA TT II OO NN OO FF
PP RR OO GG RR AA MM MM AA TT II CC MM II TT II GG AA TT II OO NN AA CC TT II OO NN SS

Following the evaluation and prioritization of island specific mitigation actions, the VITEMA Hazard
Mitigation Steering Committee reviewed, evaluated and prioritized the programmatic mitigation actions for
the entire Territory.  The finalized list of programmatic actions was then discussed with the each Hazard
Mitigation Committee via a teleconference meeting that was held on March 30, 2011. Table 5.2 below
highlights the results of the Hazard Mitigation Committee evaluation and prioritization.

Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

USVI-1 VITEMA to work with DPW to focus annual
budget and priorities to remove built up
sediment, debris and maintain natural guts,
roadside ditches, drainage channels and
storm drains in areas that are designated in
this Plan as Repetitive Loss Mitigation
Strategy (RLMS area).

Goal 1, Objective
1.1

H E 1

USVI-2 Publicize the availability of print material on
hazard data and hazard mitigation tools to
professional associations, interest groups,
and the private sector.

Goal 1, Objective
1.2

H E 2

USVI-3 Strengthen partnerships with the Office of Goal 1, Objective H E 3
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

the Governor and media to disseminate
information to the general public on hazard
mitigation programs and importance of
reducing number of USVI repetitive loss
properties

1.2

USVI-3 Distribute and require the use of maps that
were developed as part of the flood
insurance study that delineate natural
drainageways (guts) that exceed a specified
cross-section or flow in cubic feet per
second to appropriate DPNR and DPW staff
responsible for development review or
engineering design of flood drainage
improvement works to prevent
encroachment of new development or
alteration of natural guts unless necessary
for the correction of existing flooding
problems.

Goal 1, Objective
1.3

H E 4

USVI-6 Construct a database management program
and develop procedures to collect
information on and to track repetitive loss
properties in the Territory

Goal 4, Objective
4.1

H E 5

USVI-7 Define and implement arrangements for the
collection of data on Landslides that can
affect the Territory, including information on
location (maps), history, and probability of
hazard events.

Goal 4, Objective
4.1

M E 6

USVI-8 Define and implement arrangements for the
collection of data on the Wildfire that can
affect the Territory, including information on
location (maps), history, and probability of
hazard events.

Goal 4, Objective
4.1

M E 7

USVI-
10

Define and implement arrangements for the
collection of data on Drought that can affect
the Territory, including information on
location (maps), history, and probability of
hazard events.

Goal 4, Objective
4.1

M E 8

USVI-
11

Construct a database management program
and develop procedures to track mitigation
project progress and effectiveness from
project award to project completion so as to
provide a record on the aggregate actual
costs avoided of implemented mitigation
projects in the territory.

Goal 4, Objective
4.2

M E 9

USVI-
12

Conduct follow-up activities to engage
members of hazard mitigation committees in

Goal 4, Objective
4.2

H E 10
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

an annual review of planning and
implementation activities under their
agency’s responsibility

USVI-5 Develop conceptual retrofit or relocation
mitigation projects, including preliminary
cost estimates, for retrofitting or relocating
essential infrastructure and critical facilities
that can be undertaken following a future
disaster event (primarily hazard mitigation
funding sources – PDMC, HMGP,etc.).

Goal 3, Objective
3.2

H E 11

USVI-4 Develop worksheets for Government agency
facility managers to gather relevant
information necessary to support
applications to seek federal hazard
mitigation funding where appropriate.

Goal 3, Objective
3.1

M E 12
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55 .. 55 .. 33 II DD EE NN TT II FF II CC AA TT II OO NN ,, EE VV AA LL UU AA TT II OO NN AA NN DD PP RR II OO RR II TT II ZZ AA TT II OO NN OO FF
PP RR OO GG RR AA MM MM AA TT II CC MM II TT II GG AA TT II OO NN AA CC TT II OO NN SS

5.5.3.1 St. Thomas Mitigation Actions

Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

STT-23 Installation of High Impact Hurricane
windows at the Department of Public
Works.

Goal 3,
Objective 3.2

H N 1

STT-22 Installation of High Impact Hurricane
windows at the Department of Property
and Procurement.

Goal 3,
Objective 3.2

H N 2

STT-24 Installation of High Impact Hurricane
windows at the Department of Education.

Goal 3,
Objective 3.2

H N 3

STT-25 Installation of High Impact Hurricane
windows at the Department of Human
Services.

Goal 3,
Objective 3.2

H N 4

STT-8 Construct drainage improvements on
Turpentine Run (Brookman Road) to
alleviate localized flooding.

Goal 1,
Objective 1.1

H N 5

STT-9 Construct drainage improvements to
improve the capacity of the drainage
system by Yvonne Bowsky Elementary
School (Peace Corp) to alleviate localized
flooding.

Goal 1,
Objective 1.1

M N 6

STT-10 Construct drainage improvements to
improve the capacity, and clean, the storm
water drainage system in Frydenhoj (next
to and across from ball field) to alleviate
localized flooding and damage of private
property.

Goal 1,
Objective 1.1

H N 7

STT-17 Resolve flooding problems at Subbase
Entrance. Pursue Phase II drainage
improvements which include the
installation of properly-sized culverts from
Bellows across Veterans Drive to connect
to Phase I drainage improvements.

Goal 3,
Objective 3.2

H E 8

STT-6 Construct drainage improvements on Rt.
30 adjacent to Bolongo Bay to alleviate
flooding to residential areas and beach
erosion.

Goal 1,
Objective 1.1

H E 9
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

STT-13 Enlarge box culverts, stormdrains, and
improvements to open channels from
Veterans Drive to the Bay along the east
edge of Frenchtown in southwest
Charlotte Amalie (Frenchtown Drainage
East), in order to resolve flooding, traffic
access and business interruption, by
providing 100-year flood protection.

Goal 3,
Objective 3.2

H E 10

STT-11 Pursue the acquisition of land for the
relocation of the Downtown Fire Station
that is susceptible to storm surges and
tsunami.

Goal 3,
Objective 3.1

H E 11

STT-7 Construct drainage improvements for
major drainage channel that conveys flood
waters from the surrounding Altona and
Anna’s Fancy areas to resolve recurrent
flooding after heavy rainfall events.

Goal 1,
Objective 1.1

H N 12

STT-12 Expand and reinforce communication
infrastructure that is being implemented by
BIT to mitigate damages from hurricanes
to ensure rapid recovery and return to
normal service.

Goal 3,
Objective 3.1

H E 13

STT-21 Replace and improve drainage
infrastructure at Food Center in order to
resolve flooding of roads, businesses,
while addressing potential secondary
impacts to wetlands.

Goal 3,
Objective 3.2

H E 14

STT-3 Pursue road reconstruction and drainage
improvements to resolve recurrent shallow
flooding on Radets Gade from Main Street
to Veterans Drive that affect businesses.

Goal 1,
Objective 1.1

M E 15

STT-1 Construct Lindberg Estates, Phase IV
Drainage Project north through Kirwin
Terrace Public Housing Units.

Goal 1,
Objective 1.1

H E 16

STT-14 Implement drainage improvements to
resolve the flooding problems at Coki
Point and Smith Bay Roads, and,
improvements to open channels draining
through the Resort Complex into Water
Bay (Smith Bay Basin) to resolve localized
flooding problems that periodically close
roads, create traffic hazards, prevent
emergency vehicle and public access, and
cause damage to adjacent businesses
and road pavement.

Goal 3,
Objective 3.2

H E 17
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

STT-15 Construct drainage improvements to
secondary road that provides access to
Caret Bay West. Improvements could
include paving and/or providing proper
roadside drainage and properly-sized
culverts where appropriate to carry
stormwater across the road to minimize
erosion of the road surface.

Goal 3,
Objective 3.2

M E 18

STT-5 Improve drainage infrastructure along Rt.
30 Estate Hope / Fortuna to eliminate
flooding of nearby residences in Fortuna
3C Subdivision.

Goal 1,
Objective 1.1

H E 19

STT-18 Complete Installation of Hurricane
Shutters at main police station in Charlotte
Amalie.

Goal 3,
Objective 3.2

M E 20

STT-19 Improve drainage infrastructure along
Hospital Gade from Antonio Jarvis School
to the Police Station on Verteran’s Drive,
paying particular attention to the
intersection of Hospital and Kongens
Gade (Moravian Church and Zoras).

Goal 3,
Objective 3.2

M E 21

STT-20 Replace and improve drainage
infrastructure along Rt. 33 (Estate
Dorethea).

Goal 3,
Objective 3.2

H E 22

STT-2 Pursue road reconstruction and drainage
improvements to resolve recurrent
flooding on Commandant Gade Gut
(Garden Street) from Bunker Hill to
Veterans Drive that affect businesses and
emergency access.

Goal 1,
Objective 1.1

H E 23

STT-4 Pursue road reconstruction and drainage
improvements to resolve recurrent shallow
flooding on Storre Tvaer Gade from Main
Street to Veterans Drive that affect
businesses.

Goal 1,
Objective 1.1

M E 24

STT-16 Harden WAPA Substations. Design and
construction of hardened switchgear
buildings at the East End and Tutu
Substations

Goal 3,
Objective 3.2

H E
25
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5.5.3.2 St. Croix Mitigation Actions
Action Description Goal/Objective Potential

for Loss
Reduction

Existing
(E) or

New (N)

Priority

STX-17 Install storm shutters at the American Red
Cross

Goal 3, Objective
3.2

H N 1

STX-18 Install storm shutters Emile Henderson,
Sr. Fire Station

Goal 3, Objective
3.2

H N 2

STX-19 Install Roll-Up Doors at the Rencelier I.
Gibbs Fire Station

Goal 3, Objective
3.2

H N 3

STX-20 Implement and improve storm water
drainage infrastructure to relieve flooding
at the Alfredo Andrews School and
adjacent low-lying areas.

Goal 3, Objective
3.1

H N 4

STX-10 Resolve flooding problems and improve
storm water drainage infrastructure in the
“Grove at La Reine”.

Goal 1, Objective
1.1

H N 5

STX-9 Conduct a hydrological study of the St.
Croix watersheds with particular attention
given to the La Grange, Prosperity,
Bethlehem and Salt River watershed
basins.   Attention should focus on
upgrading inadequate drainage systems
focused on reducing the impact of flooding

Goal 1, Objective
1.1

M N 6

STX-3 Perform assessment of flooding problems
within La Grande Princess Estate.
Approximately 50 of 250 NFIP-insured
losses in St. Croix (one in five repetitive
losses) occur in La Grande Princess.
Eighty two properties were identified as
being in the 100 year flood plain and the
potential for acquisition, structural
solutions, and nonstructural control
measures to reduce repetitive losses to
residences should be assessed.

Goal 1, Objective
1.1

H E 7

STX-15 Improve Recovery Hill Water Storage
Tanks.  Install wind girders to reinforce
against hurricane storm winds.

Goal 3, Objective
3.2

M E 8

STX-7 Improve drainage system to along Melvin
H. Evans Highway in the area west of
Williams Delight Stop Light and Carlton.
Extend drainage system to connect with
drainage improvements in Williams Delight
Community.

Goal 1, Objective
1.1

M E 9

STX-14 Conduct feasibility study and implement Goal 3, Objective M E 10



SSEECCTTIIOONN FFIIVVEE MITIGATION STRATEGY

United States Virgin Islands 5-21
Territorial Hazard Mitigation Plan Update
Final Draft, April, 2011

Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

and provide emergency power generator
units for all pumping stations on St. Croix.

3.2.

STX-4 Conduct a hydrological study of the
Christiansted watershed or catchment
area with particular attention given to the
sub-watersheds of Spring Gut and Water
Gut to determine technically feasible and
cost effective structural solutions to
address the flooding problem in
Christiansted.

Goal 1, Objective
1.1

H E 11

STX-5 Resolve flooding problems and improve
stormwater drainage infrastructure for
“Spring Gut” all the way to Gallows Bay.

Goal 1, Objective
1.1

H E 12

STX-6 Resolve flooding problems and improve
stormwater drainage infrastructure for Tide
Village by implementing a low water
crossing to divert surface run-off into the
natural gut.

Goal 1, Objective
1.1

H E 13

STX-11 Pursue equipment anchoring program for
the Richmond Electrical Generating Plant.
Anchor critical equipment in the Plant to
mitigate damages caused by earthquake,
hurricane-strength winds, tsunami and
storm surge.

Goal 3, Objective
3.2

H E 14

STX-16 Improve Various Water Storage Tanks
throughout the island.  Install flexible
connectors at multiple water storage tanks
to permit pipe flexibility during earthquake
events and ensure rapid recovery and
normal service.

Goal 3, Objective
3.2

M E 15

STX-1 Pursue Christiansted Gut USACE Section
205 Project. Preliminary feasibility phase
currently underway by the Corps to
determine whether technically feasible and
cost effective solutions exist to reduce
flood damages in residential and business
areas adjacent to King Cross Street. The
Corps will prepare a Detailed Project
Report describing their findings and can
provide up to 50 percent funding for
structural solutions and up to 65 percent
for nonstructural control measures.

Goal 1, Objective
1.1

H E 16

STX-8 Construct a retention pond at the property
line of White Bay and the National Park

Goal 1, Objective
1.1

H E 17
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or

New (N)

Priority

Service reserve within the localized
depression.

STX-12 Construct drainage improvements at the
Ricardo Richards Elementary School at
Estate Barren Spot near Melvin H. Evans
Highway (Route 66).

Goal 3, Objective
3.1

H E 18

STX-13 Improve Water Distribution Pump Stations
at Concordia and Adventure.

Goal 3, Objective
3.2

M E 19

STX-2 Perform assessment of adjacent drainage
basins that flow into Estate Williams
Delight to identify alternate routing of
surface runoff.

Goal 1, Objective
1.1

H E 20
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5.5.3.3 St. John Mitigation Actions

Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or New

(N)

Priority

STJ-6 Provide an alternate power generation
substation for Coral Bay to ensure that
there is power source or all public
services and critical facilities on the east
end of the island.

Goal 3,
Objective 3.2

H E 1

STJ-5 Increase fuel capacity of the Myra Keating
Health Clinic Emergency power generator
unit.

Goal 3,
Objective 3.1

H E 2

STJ-1 Construct drainage improvements to
eliminate localized flooding at the lower
end of “Carolina Gut” at Little Plantation
(Across from Dominos Gas Station) where
natural storm flows in the catchment area
have been altered by construction and
improper siting of structures.

Goal 1,
Objective 1.1

H E 3

STJ-2 Construct drainage improvements to
eliminate localized flooding at Pond Mouth
at intersection of Rt. 102 and Rt. 105

Goal 1,
Objective 1.1

H E 4

STJ-4 Implementing a slope stabilization
program to reduce damage and blockage
of roads during wind storm and flooding
events. A program establishment of more
stable and cut and fill slopes, removal of
material that may be subject to landslide
and rock fall events, re-vegetation, of
disturbed slopes, etc. Area of concern:
Bordeaux Mountain Road and Centerline
Road (Between Mile 6 and Mile 7 and
(Between Reef Bay and Mile 5)) that
periodically closes the road during major
storm events.

Goal 1,
Objective 1.1

H N
(combined)

5

STJ-9 Construct underground feeders from the
St. John substation to various termination
points within Cruz Bay to mitigate
damages to hurricane winds and ensure
rapid recovery and return to normal
service.

Goal 3,
Objective 3.2

EH E 6

STJ-7 Improve drainage infrastructure (Box
Culverts) at WAPA building and treatment
plant, while addressing potential
secondary impacts to wetlands.

Goal 3,
Objective 3.2

H E 7
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Action Description Goal/Objective Potential
for Loss

Reduction

Existing
(E) or New

(N)

Priority

STJ-3 Construct drainage improvements to
eliminate localized flooding along Route
20 southbound in Coral Bay (Estate
Carolina).

Goal 1,
Objective 1.1

H E 8

STJ-8 Coordinate with the National Park Service
for the construction of appropriate
drainage system improvements to
eliminate localized flooding along Route
Rt. 20 in Maho Bay.

Goal 3,
Objective 3.2

H E 9

It is necessary to note that the effective implementation of mitigation actions is dependent upon: identifying
appropriate agency or department roles, projected timeframes, necessary resources, and determining the
prioritization for each action. Lead and supporting agency roles, projected timeframes, and potential funding
sources were prepared for each action, along with an assessment of anticipated constraints and
opportunities for their implementation.
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55..66 IIMMPPLLEEMMEENNTTAATTIIOONN OOFF AACCTTIIOONNSS
The Hazard Mitigation Steering Committee considered the cost- effectiveness of all island specific and
programmatic actions.  The Hazard Mitigation Steering Committee further evaluated each of the identified
mitigation actions by utilizing the STAPLEE criteria during meetings held on March 26 and 27, 2008.

The Hazard Mitigation Steering Committee was introduced to the STAPLEE process for evaluating both
programmatic and island specific mitigation actions as recommended by FEMA guidance. The Hazard
Mitigation Steering Committee agreed to use this method to further evaluate prioritized mitigation actions.
The STAPLEE method provided the Hazard Mitigation Steering Committee with a systematic way of
evaluating the opportunities and constraints of implementing particular mitigation actions that were rated for
their loss reduction potential and prioritized through a simple voting technique.

The STAPLEE is an acronym for evaluating each action in terms of Social, Technical, Administrative,
Political, Legal, Economic, and Environmental (STAPLEE) factors:

 S for Social; the mitigation strategy must be socially acceptable.

 T for Technical; the proposed action must be technically feasible.

 A for Administrative; the community must have the capability to implement the action (for
example, the logical lead agency must be capable of carrying out oversight of the project).

 P for Political; mitigation actions must be politically acceptable.

 L for Legal; the community currently must have the authority to implement the proposed
measure.

 E for Economic; economic considerations must include the present economic base, projected
growth and opportunity costs.

 E for Environmental; the impact on the environment must be considered because of statutory
considerations and the public’s desire for sustainable and environmentally healthy communities.

Appendix I presents the programmatic and island-specific actions in a matrix format that depicts the
prioritization and strategic planning conducted necessary to lead to effective implementation. A separate
matrix is provided for each programmatic or island-specific action that includes the following information:

 Description of the mitigation action,
 Potential for Loss Reduction Rating,
 Priority ranking,
 The goal and objective that the action is intended to achieve,
 The specific hazard the action is intended to achieve (or all hazard),
 Responsible agency, department or division,
 Projected timeframe - Short term (1-2 years), Medium Term (3-5 years), and Long Term (5-10

years),
 Projected resources,
 Comments on rationale for action, contribution to goal, or other comment, and
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 STAPLEE criteria evaluation, by individual criterion and total score.


